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DETAILED ACTION 



Drawings 



1. Figures 1 and 2 should be designated by a legend such as -Prior Art- because 
only that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action 



Claim Rejections - 35 USC §112 



1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 8 and 87 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 8 recites the limitation "the post-processing" in line 1. There is insufficient 
antecedent basis for this limitation in the claim. 
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Claim 87 recites the limitation "the post-processing" in line 1. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. ' Claim (s) 1-5, 7-10, 13-15, 19, 21-27, 74-77, 38-42, 44-47, 49-52, 56, 58-63, 82- 
86 are rejected under 35 U.S.C. 102(e) as being anticipated by Kraft (US 
2002/0141640). 

With respect to claim 1, Kraft teaches contrast improvement unit operable to 
perform a contrast improvement process on an input image by comparing an object 
pixel of the input image with pixels that belong to surrounding areas (portions of the 
image) of the object pixel (para. [0017] and [0034]); 

an image combination unit (correction of brightness) operable to combine an 
enhanced image obtained by the contrast improvement unit and the input image (para. 
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[0046] and [0049], correction mask (enhanced image) combined with image data (image 
input)); 

and an image output unit operable to output the image after combination (para. 
[0091]). 

With respect to claim 2, Kraft teaches a correction data calculation unit operable 
to find a contrast improvement amount for a pixel in the input image (para. [0049], 
correction mask); 

an extraction unit operable to extract an effective range from distribution of the 
contrast improvement amount (para. [0049]); 

and a pixel value conversion (correction of brightness) unit operable to convert a 
contrast improvement amount of the object pixel to a value of a corresponding pixel in 
the enhanced image according to the extracted range (para. [0049]). 

With respect to claim 3, Kraft teaches a correction data calculation unit operable 
to find a contrast improvement amount by comparing the object pixel with pixels that 
belong to each of surrounding areas with different sizes (para. [0049] and [0168]); 

an extraction unit operable to extract an effective range from distribution of the 
contrast improvement amount (para. [0049]); 

and a pixel value conversion unit operable to convert a contrast improvement 
amount of the object pixel to a value of a corresponding pixel in the enhanced image 
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according to the extracted range (para. [0049]). 

With respect to claim 4, Kraft teaches an average brightness calculation unit 
operable to calculate an average brightness of pixels in the input image (para. [0014]); 

a conversion method selection unit operable to select a method of converting a 
contrast improvement amount to a value of pixel in the enhanced image based on the 
average brightness (para. [0014]); 

and a pixel value estimation unit operable to convert the contrast improvement 
amount to a value of pixel in the enhanced image according to the selected conversion 
method (para. [0049]). 

With respect to claim 5, Kraft teaches a standard intensity calculation unit 
operable to calculate a standard intensity value that indicates contrast intensity of the 
input image (para. [0014]); 

a conversion curve estimation unit operable to estimate a conversion curve for 
converting the contrast improvement amount to a value in the enhanced image based 
on the standard intensity value (para. [0014]); 

and a pixel value estimation unit operable to use the conversion curve to convert 
the contrast improvement amount to a value in the enhanced image (para. [0049]). 



Application/Control Number: 10/500,597 Page 6 

Art Unit: 2624 

With respect to claim 7, Kraft teaches a signal conversion unit operable to 
convert a value of pixel in the input image to a plurality of signals that include a signal 
that is an object of contrast improvement (para. [0043]-[0045]); 

an object correction data calculation unit operable to find a contrast improvement 
amount of the object pixel for an object signal obtained from the signal conversion unit 
(para. [0008]-[0010] and [0049]); 

an extraction unit operable to extract an effective range from distribution of the 
contrast improvement amount for the object signal (para. [0049]); 

an object signal conversion unit operable to convert the contrast improvement 
amount for the object signal to a value of the object signal in the enhanced image (para. 
[0008H0010] and [0049]); 

and a signal inverse conversion unit operable to find a value of pixel in the 
enhanced image based on the object signal of the enhanced image and signals other 
than the object signal obtained by the signal conversion unit (para. [0043]-[0049]). 

With respect to claim 8, Kraft teaches a signal conversion unit operable to 
convert a value of pixel in the input image to a signal that is an object of contrast 
improvement (para. [0043]-[0045]); 

an object correction data calculation unit operable to find a contrast improvement 
amount by comparing the object signal of the object pixel with the object signals of 
pixels that belong to each of surrounding areas with different sizes (para. [0008]-[0010], 
[0049] and [0168]); 
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an extraction unit operable to extract an effective range from distribution of the 
contrast improvement amount for the object signal (para. [0049]); 

an object signal conversion unit operable to convert a contrast improvement 
amount for the object signal to a value of the object signal in the enhanced image based 
on the extracted range (para. [0008]-[0010] and [0049]); 

and a signal inverse conversion unit operable to find a value of pixel in the 
enhanced image based on the object signal of the enhanced image and signals other 
than the object signal obtained by the signal conversion unit (para. [0043]-[0049]). 

With respect to claim 9, Kraft teaches an average object signal calculation unit 
operable to calculate an average value of the object signal in the input image (para. 
[0014]); 

a conversion method selection unit operable to select a conversion method for 
converting the contrast improvement amount for the object signal to a value of the 
object signal in the enhanced image based on the average value (para. [0014]); 

and an object signal estimation unit operable to convert the contrast 
improvement amount for the object signal to the value of the object signal in the 
enhanced image according to the selected conversion method (para. [0049]). 

With respect to claim 10, Kraft teaches a standard intensity calculation unit 
operable to calculate a standard intensity value that indicates contrast intensity of the 
input image for the object signal obtained by the signal conversion unit (para. [0014]); 
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an object signal conversion curve estimation unit operable to estimate a 
conversion curve for converting the contrast improvement amount for the object signal 
to the value in the enhanced image based on the standard intensity value (para. [0014]); 

and an object signal estimation unit operable to use the estimated conversion 
curve to convert the contrast improvement amount for the object signal to the value in 
the enhanced image (para. [0049]). 

With respect to claim 13, Kraft teaches a contrast improvement unit operable to 
perform a contrast improvement process on an input image by comparing an object 
pixel of the input image with pixels that belong to surrounding areas of the object pixel 
(para. [0017] and [0034]); 

an edge data detection unit operable to detect edge data of the input image (para. 
[0049] and [0171]); 

an image combination unit operable to combine an enhanced image obtained by 
the contrast improvement unit with the input image based on the edge data obtained by 
the edge data detection unit (para. [0046], [0049] and [0171], correction mask 
(enhanced image) combined with image data (image input)); 

and an image output unit operable to output an image after combination (para. 
[0091]). 
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With respect to claim 14, Kraft teaches a correction data calculation unit operable 
to find a contrast improvement amount for a pixel in the input image (para. [0049], 
correction mask); 

an extraction unit operable to extract an effective range from distribution of the 
contrast improvement amount (para. [0049]); 

and a pixel value conversion unit operable to convert a contrast improvement 
amount of the object pixel to a value of corresponding pixel in the enhanced image 
according to the extracted range (para. [0049]). 

With respect to claim 15, Kraft teaches a correction data calculation unit operable 
to find the contrast improvement amount by comparing the object pixel with pixels that 
belong to each of surrounding areas with different sizes (para. [0049] and [0168]); 

an extraction unit operable to extract an effective range from distribution of the 
contrast improvement amount (para. [0049]); 

and a pixel value conversion unit operable to convert a contrast improvement 
amount of the object pixel to a value of corresponding pixel in the enhanced image 
according to the extracted range (para. [0049]). 

With respect to claim 19, Kraft teaches an edge data detection unit operable to 
detect edge data of an input image (para. [00049] and [0171]); 

a contrast improvement unit operable to perform a contrast improvement process 
on the input image by determining an area where an object pixel belongs based on the 
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edge data of the object pixel obtained by the edge data detection unit and brightness of 
the object pixel, and by comparing the object pixel with pixels that belong to surrounding 
areas of the object pixel (para. [0017] and [0034]); 

an image combination unit operable to combine an enhanced image obtained by 
the contrast improvement unit and the input image (para. [0046], [0049] and [0171], 
correction mask (enhanced image) combined with image data (image input)); 

and an image output unit operable to output an image after combination (para. 
[0091]). 

With respect to claim 22, Kraft teaches an area judgment unit operable to 
determine an area where the object pixel belongs based on edge data (para. [0171] and 
[0049]); 

a comparison range setting unit operable to select a pixel comparison range 
based on the area obtained by the area judgment unit ([0049]); 

a correction data calculation unit operable to find a contrast improvement amount 
for the object pixel based on the pixel comparison range selected by the comparison 
range setting unit (para. [0014] and [0049]); 

an adjustment coefficient calculation unit operable to calculate an adjustment 
coefficient for the contrast improvement amount based on the area obtained by the area 
judgment unit; an adjustment unit operable to correct the contrast improvement amount 
using the adjustment coefficient obtained by the adjustment coefficient calculation unit; 
an extraction unit operable to extract an effective range from distribution of the 
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corrected contrast improvement amount;and a pixel value conversion unit operable to 
convert the contrast improvement amount of the object pixel to a value of corresponding 
pixel in the enhanced image according to the extracted range (para. [0048] and [0049]). 

With respect to claim 23, Kraft teaches an area judgment unit operable to 
determine an area where the object pixel belongs based on the edge data (para. [0171] 
and [0049]); 

a correction data calculation unit operable to find a contrast improvement amount 
by comparing the object pixel with a pixel that belongs to each of surrounding areas 
having different sizes (para. [0014], [0049] and [0168]); 

an adjustment coefficient calculation unit operable to calculate an adjustment 
coefficient for the contrast improvement amount based on the area obtained by the area 
judgment unit; an adjustment unit operable to correct the contrast improvement amount 
using the adjustment coefficient obtained by the adjustment coefficient calculation unit; 
an extraction unit operable to extract an effective range from distribution of the 
corrected contrast improvement amount; and a pixel value conversion unit operable to 
convert the contrast improvement amount of the object pixel to a value of corresponding 
pixel in the enhanced image according to the extracted range (para. [0048] and [0049]). 

With respect to claim 21, Kraft teaches an edge data detection unit operable to 
detect edge data of an input image (para. [00049] and [0171]); 
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a contrast improvement unit operable to perform a contrast improvement process 
on the input image by determining an area where an object pixel belongs based on the 
edge data of the object pixel obtained by the edge data detection unit and brightness of 
the object pixel, and by comparing the object pixel with pixels that belong to surrounding 
areas of the object pixel (para. [0017] and [0034]); 

an image combination unit operable to combine an enhanced image obtained by 
the contrast improvement unit and the input image based on the edge data obtained by 
the edge detection unit (para. [0046], [0049] and [0171], correction mask (enhanced 
image) combined with image data (image input)); 

and an image output unit operable to output an image after combination (para. 
[0091]). 

With respect to claim 74, Kraft teaches an area judgment unit operable to 
determine an area where the object pixel belongs based on edge data (para. [0171] and 
[0049]); 

a comparison range setting unit operable to select a pixel comparison range 
based on the area obtained by the area judgment unit ([0049]); 

a correction data calculation unit operable to find a contrast improvement amount 
for the object pixel based on the pixel comparison range selected by the comparison 
range setting unit (para. [0014] and [0049]); 

an adjustment coefficient calculation unit operable to calculate an adjustment 
coefficient for the contrast improvement amount based on the area obtained by the area 
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judgment unit; an adjustment unit operable to correct the contrast improvement amount 
using the adjustment coefficient obtained by the adjustment coefficient calculation unit; 
an extraction unit operable to extract an effective range from distribution of the 
corrected contrast improvement amount;and a pixel value conversion unit operable to 
convert the contrast improvement amount of the object pixel to a value of corresponding 
pixel in the enhanced image according to the extracted range (para. [0048] and [0049]). 

With respect to claim 75, Kraft teaches an area judgment unit operable to 
determine an area where the object pixel belongs based on the edge data (para. [0171] 
and [0049]); 

a correction data calculation unit operable to find a contrast improvement amount 
by comparing the object pixel with a pixel that belongs to each of surrounding areas 
having different sizes (para. [0014], [0049] and [0168]); 

an adjustment coefficient calculation unit operable to calculate an adjustment 
coefficient for the contrast improvement amount based on the area obtained by the area, 
judgment unit; an adjustment unit operable to correct the contrast improvement amount 
using the adjustment coefficient obtained by the adjustment coefficient calculation unit; 
an extraction unit operable to extract an effective range from distribution of the 
corrected contrast improvement amount; and a pixel value conversion unit operable to 
convert the contrast improvement amount of the object pixel to a value of corresponding 
pixel in the enhanced image according to the extracted range (para. [0048] and [0049]). 
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With respect to claim 24, Kraft teaches a contrast improvement unit operable to 
perform a contrast improvement process on the input image by determining an area 
where an object pixel belongs based on the edge data of the object pixel obtained by 
the edge data detection unit and brightness of the object pixel, and by comparing the 
object pixel with pixels that belong to surrounding areas of the object pixel (para. [0017] 
and [0034]); 

and an image output unit operable to output an image after combination (para. 
[0091]). 

With respect to claim 26, Kraft teaches a correction data calculation unit operable 
to find a contrast improvement amount for a pixel in the input image (para. [0049], 
correction mask); 

an extraction unit operable to extract an effective range from distribution of the 
contrast improvement amount (para. [0049]); 

and a pixel value conversion (correction of brightness) unit operable to convert a 
contrast improvement amount of the object pixel to a value of a corresponding pixel in 
the enhanced image according to the extracted range (para. [0049]). 

With respect to claim 27, Kraft teaches a correction data calculation unit operable 
to find a contrast improvement amount by comparing the object pixel with pixels that 
belong to each of surrounding areas with different sizes (para. [0049] and [0168]); 
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an extraction unit operable to extract an effective range from distribution of the 
contrast improvement amount (para. [0049]); 

and a pixel value conversion unit operable to convert a contrast improvement 
amount of the object pixel to a value of a corresponding pixel in the enhanced image 
according to the extracted range (para. [0049]). 

With respect to claim 25, Kraft teaches a contrast improvement unit operable to 
perform a contrast improvement process on the input image by determining an area 
where an object pixel belongs based on the edge data of the object pixel obtained by 
the edge data detection unit and brightness of the object pixel, and by comparing the 
object pixel with pixels that belong to surrounding areas of the object pixel (para. [0017] 
and [0034]); 

an image combination unit operable to combine an enhanced image obtained by 
the contrast improvement unit and the input image (para. [0046], [0049] and [0171], 
correction mask (enhanced image) combined with image data (image input)); 

and an image output unit operable to output an image after combination (para. 
[0091]). 

With respect to claim 76, Kraft teaches a correction data calculation unit operable 
to find a contrast improvement amount for a pixel in the input image (para. [0049], 
correction mask); 
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an extraction unit operable to extract an effective range from distribution of the 
contrast improvement amount (para. [0049]); 

and a pixel value conversion (correction of brightness) unit operable to convert a 
contrast improvement amount of the object pixel to a value of a corresponding pixel in 
the enhanced image according to the extracted range (para. [0049]). 

With respect to claim 77, Kraft teaches a correction data calculation unit operable 
to find a contrast improvement amount by comparing the object pixel with pixels that 
belong to each of surrounding areas with different sizes (para. [0049] and [0168]); 

an extraction unit operable to extract an effective range from distribution of the 
contrast improvement amount (para. [0049]); 

and a pixel value conversion unit operable to convert a contrast improvement 
amount of the object pixel to a value of a corresponding pixel in the enhanced image 
according to the extracted range (para. [0049]). 

With respect to claim 38, please refer to rejection for claim 1 above. 
With respect to claim 39, please refer to rejection for claim 2 above. 
With respect to claim 40, please refer to rejection for claim 3 above. 
With respect to claim 41 , please refer to rejection for claim 4 above. 
With respect to claim 42, please refer to rejection for claim 5 above. 
With respect to claim 44, please refer to rejection for claim 7 above. 
With respect to claim 45, please refer to rejection for claim 8 above. 
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With 


respect 


to claim 46, 


please 


refer 


to rejection 


for claim 


9 above. 


With 


respect 


to claim 47, 


please 


refer 


to rejection 


for claim 


10 above. 


With 


respect 


to claim 84, 


please 


refer 


to rejection 


for claim 


78 above. 


With 


respect 


to claim 85, 


please 


refer 


to rejection 


for claim 


79 above. 


With 


respect 


to claim 86, 


please 


refer 


to rejection 


for claim 


80 above. 


With 


respect 


to claim 50, 


please 


refer 


to rejection 


for claim 


13 above. 


With 


respect 


to claim 51, 


please 


refer 


to rejection 


for claim 


14 above. 


With 


respect 


to claim 52, 


please 


refer 


to rejection 


for claim 


15 above. 


With 


respect 


to claim 56, 


please 


refer 


to rejection 


for claim 


19 above. 


With 


respect 


to claim 58, 


please 


refer 


to rejection 


for claim 


20 above. 


With 


respect 


to claim 59, 


please 


refer 


to rejection 


for claim 


22 above. 


With 


respect 


to claim 60, 


please 


refer 


to rejection 


for claim 


24 above. 


With 


respect 


to claim 62, 


please 


refer 


to rejection 


for claim 


26 above. 


With 


respect 


to claim 63, 


please 


refer 


to rejection 


for claim 


27 above. 


With 


respect 


to claim 61, 


please 


refer 


to rejection 


for claim 


25 above. 


With 


respect 


to claim 82, 


please 


refer 


to rejection 


for claim 


76 above. 


With 


respect 


to claim 83, 


please 


refer 


to rejection 


for claim 


77 above. 



Claim Rejections - 35 USC § 103 



4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 12, 16, 20, 49, 53 and 57 are rejected under 35 USC 103(a) as being 
unpatentable over Kraft (US 2002/0141640) in view of McNeil et al. (US 5,790,714). 

With respect to claim 12, Kraft teaches all the limitations of claim 1 and a 
selection standard judgment unit operable to determine whether the input image or 
enhanced image has priority (para. [0214]); a combination coefficient calculation unit 
operable to set combination coefficients for the input image and enhanced image based 
on the judgment of the selection standard judgment unit (para. [0046], [0049] and [0214], 
correction mask (enhanced image) combined with image data (image input)); 

Kraft does not teach expressly that a weighted average combination unit 
operable to use the combination coefficients set for each image to generate a weighted 
average image of the input image and enhanced image. 

McNeil et al. teaches a weighted average combination unit operable to use the 
combination coefficients set for each image to generate a weighted average image of 
the input image and enhanced image (col. 2 line 65 - col. 3 line 4). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to do weighted average of input image and enhanced image in the 
apparatus of Kraft. 

The suggestion/motivation for doing so would have been that the final image to 
contain a good representation of input image. 
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Therefore, it would have been obvious to combine McNeil et al. with Kraft to 
obtain the invention as specified in claim 12. 

With respect to claim 16, Kraft teaches all the limitations of claim 13 and a 
combination coefficient calculation unit operable to calculate combination coefficients for 
the input image and enhanced image based on the edge data obtained from the input 
image (para. [0046], [0049] and [0214], correction mask (enhanced image) combined 
with image data (image input)); 

Kraft does not teach expressly that a weighted average combination unit 
operable to generate a weighted average image for the input image and enhanced 
image based on the combination coefficients calculated for each image. 

McNeil et al. teaches a weighted average combination unit operable to generate 
a weighted average image for the input image and enhanced image based on the 
combination coefficients calculated for each image (col. 2 line 65 - col. 3 line 4). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to do weighted average of input image and enhanced image in the 
apparatus of Kraft. 

The suggestion/motivation for doing so would have been that the final image to 
contain a good representation of input image. 

Therefore, it would have been obvious to combine McNeil et al. with Kraft to 
obtain the invention as specified in claim 16. 
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With respect to claim 20, Kraft teaches all the limitations of claim 19 as'applied 
above from which claim 20 respectively depend. 

Kraft does not teach expressly that a weighted average combination unit 
operable to generate a weighted average image for the input image and enhanced 
image;and an output value setting unit operable to set a value of pixel in the output 
image based on the image obtained by the weighted average combination unit and the 
input image. 

McNeil et al. teaches a weighted average combination unit operable to generate 
a weighted average image for the input image and enhanced image;and an output value 
setting unit operable to set a value of pixel in the output image based on the image 
obtained by the weighted average combination unit and the input image (col. 2 line 65 - 
col. 3 line 4). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to do weighted average of input image and enhanced image in the 
apparatus of Kraft 

The suggestion/motivation for doing so would have been that the final image to 
contain a good representation of input image. 

Therefore, it would have been obvious to combine McNeil et al. with Kraft to 
obtain the invention as specified in claim 20. 

With respect to claim 49, please refer to rejection for claim 12 above. 
With respect to claim 53, please refer to rejection for claim 16 above. 
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With respect to claim 57, please refer to rejection for claim 20 above. 

6. Claims 17 and 54 are rejected under 35 USC 103(a) as being unpatentable over 
Kraft (US 2002/0141640) in view of Matama (US 6,603,886). 

With respect to claim 17, Kraft teaches a contrast improvement unit operable to 
perform a contrast improvement process on an input image by comparing an object 
pixel in the input image with pixels that belong to surrounding areas of the object pixel 
(para. [0017] and [0034]); and an image output unit operable to output the image after 
combination (para. [0091]). 

Kraft does not teach expressly that a density correction unit operable to correct 
density distribution of an enhanced image obtained by the contrast improvement unit 
according to density distribution of the input image; an image combination unit operable 
to combine a corrected image obtained by the density correction unit and the input 
image; 

Matama teaches a density correction unit operable to correct density distribution 
of an enhanced image obtained by the contrast improvement unit according to density 
distribution of the input image; an image combination unit operable to combine a 
corrected image obtained by the density correction unit and the input image (col. 9 line 
63 -col. 10 line 16, Fig. 1). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to correct density and contrast and combine in the apparatus of Kraft. 
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The suggestion/motivation for doing so would have been that because maximum 
image density on photosensitive material is limited, details become imperceptible when 
there are large difference in luminance, to correct this problem density correction is 
necessary. 

Therefore, it would have been obvious to combine Matama with Kraft to obtain 
the invention as specified in claim 17. 

With respect to claim 54, please refer to rejection for claim 17 above. 

7. Claims 18 and 55 are rejected under 35 USC 103(a) as being unpatentable over 
Kraft (US 2002/0141640) in view of Matama (US 6,603,886) and in further view of 
McNeil etal. (US 5,790,714). 

With respect to claim 18, Kraft and Matama teach all the limitations of claim 17 
as applied above from which claim 18 respectively depend. 

Kraft and Matama does not teach expressly that a weighted average combination 
unit operable to generate a weighted average image for the input image and enhanced 
image;and an output value setting unit operable to set a value of pixel in an output 
image based on the image obtained by the weighted average combination unit and the 
input image. 

McNeil et al. teaches a weighted average combination unit operable to generate 
a weighted average image for the input image and enhanced image; and an output 
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value setting unit operable to set a value of pixel in an output image based on the image 
obtained by the weighted average combination unit and the input image, (col. 2 line 65 - 
col. 3 line 4). 

At the time of the invention'it would have been obvious to a person of ordinary 
skill in the art to do weighted average of input image and enhanced image in the 
apparatus of Kraft and Matama. 

The suggestion/motivation for doing so would have been that the final image to 
contain a good representation of input image. 

Therefore, it would have been obvious to combine McNeil et al. with Kraft to 
obtain the invention as specified in claim 18. 

With respect to claim 55, please refer to rejection for claim 18 above. 

8. Claims 78 and 84 are rejected under 35 USC 103(a) as being unpatentable over 
Kraft (US 2002/0141640) in view of Matama (US 6,603,886) and in further view of 
Grenieretal. (US 5,079,698). 

With respect to claim 78, Kraft and Matama teach all the limitations of claim 17 
and a correction data calculation unit operable to find a contrast improvement amount of 
the object pixel (para. [0014]); a conversion standard value calculation unit operable to 
find a conversion standard value for converting the contrast improvement amount to a 
value of pixel in the enhanced image (para. [0014]); and a pixel value conversion unit 
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operable to convert the contrast improvement amount to a value of pixel in the 
enhanced image based on the conversion standard value (para. [0049]). 

Kraft and Matama does not teach expressly that a comparison pixel setting unit 
operable to set comparison pixels from among pixels in the area surrounding the object 
pixel to be used in the comparison. 

Grenier et al. teaches a comparison pixel setting unit operable to set comparison 
pixels from among pixels in the area surrounding the object pixel to be used in the 
comparison (col. 11 lines 16 - 30). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to compare pixels in in the area surrounding the object pixel in the 
apparatus of Kraft and Matama. 

The suggestion/motivation for doing so would have been that to find subtle 
changes in contrast and remove the effect of variations in the light field from the 
selected area. 

Therefore, it would have been obvious to combine Grenier et al. with Kraft and 
Matama to obtain the invention as specified in claim 78. 

With respect to claim 84, please refer to rejection for claim 78 above. 

9. Claims 28 and 64 are rejected under 35 USC 103(a) as being unpatentable over 
Kraft (US 2002/0141640) in view of Hardin (US 5,585,841). 



Application/Control Number: 10/500,597 Page 25 

Art Unit: 2624 

With respect to claim 28, Kraft teaches a contrast improvement unit operable to 
perform a contrast improvement process on the pre-processed image by comparing an 
object pixel of the pre-processed image with pixels that belong to surrounding areas of 
the object pixel (para. [0017] and [0034]); an image combination unit operable to 
combine an enhanced image obtained by the contrast improvement unit and the input 
image (para. [0046] and [0049], correction mask (enhanced image) combined with 
image data (image input)); 

Kraft does not teach expressly that a pre-processing unit operable to perform 
pre-processing on an input image and a post-processing unit operable to perform post- 
processing on an image after combination. 

Hardin teaches a pre-processing unit operable to perform pre-processing oh an 
input image and a post-processing unit operable to perform post-processing on an 
image after combination (col. 2 line 45 - col. 3 line 13). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to do preprocess and post process of image in the apparatus of Kraft. 

The suggestion/motivation for doing so would have been that image signal is 
manipulated to enhance or suppress echoes in particular image before process the 
image and after process the image for display. 

Therefore, it would have been obvious to combine Hardin with Kraft to obtain the 
invention as specified in claim 28. 

With respect to claim 64, please refer to rejection for claim 28 above. 
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10. Claims 29 and 65 are rejected under 35 USC 103(a) as being unpatentable over 
Kraft (US 2002/0141640) in view of Hardin (US 5,585,841) and in further view of 
Grenieretal. (US 5,079,698). 

With respect to claim 29, Kraft and Hardin teach all the limitations of claim 28 and 
a correction data calculation unit operable to find a contrast improvement amount of the 
object pixel (para. [0014]); a conversion standard value calculation unit operable to find 
a conversion standard value for converting the contrast improvement amount to a value 
of pixel in the enhanced image (para. [0014]); and a pixel value conversion unit 
operable to convert the contrast improvement amount to a value of pixel in the 
enhanced image based on the conversion standard value (para. [0049]). 

Kraft and Hardin does not teach expressly that a comparison pixel setting unit 
operable to set comparison pixels from among pixels in the area surrounding the object 
pixel to be used in the comparison. 

Grenier et al. teaches a comparison pixel setting unit operable to set comparison 
pixels from among pixels in the area surrounding the object pixel to be used in the 
comparison (col. 11 lines 16 - 30). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to compare pixels in in the area surrounding the object pixel in the 
apparatus of Kraft and Hardin. 
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The suggestion/motivation for doing so would have been that to find subtle 
changes in contrast and remove the effect of variations in the light field from the 
selected area. 

Therefore, it would have been obvious to combine Grenier et al. with Kraft and Hardin 
to obtain the invention as specified in claim 29. 

With respect to claim 65, please refer to rejection for claim 29 above. 

11. Claims 30-32 and 66-68 are rejected under 35 USC 103(a) as being 
unpatentable over Kraft (US 2002/0141640) in view of Hardin (US 5,585,841) and in 
further view of Grenier et al. (US 5,079,698) and in further view of McNeil et al. (US 
5,790,714). 

With respect to claim 30, Kraft, Hardin and Grenier et al. teach all the limitations 
of claim 29 as applied above from which claim 30 respectively depend. 

Kraft and Matama does not teach expressly that a surrounding average unit 
operable to find a weighted average for density of the comparison pixels; and an 
improvement amount calculation unit operable to find a contrast improvement amount 
from the average density obtained by the surrounding average unit and density of the 
object pixel. 

McNeil et al. teaches a surrounding average unit operable to find a weighted 
average for density of the comparison pixels; and an improvement amount calculation 
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unit operable to find a contrast improvement amount from the average density obtained 
by the surrounding average unit and density of the object pixel, (col. 2 line 65 - col. 3 
line 4). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to do weighted average of input image and enhanced image in the 
apparatus of Kraft and Matama. 

The suggestion/motivation for doing so would have been that the final image to 
contain a good representation of input image. 

Therefore, it would have been obvious to combine McNeil et al. with Kraft to obtain the 
invention as specified in claim 30. 

With respect to claim 31 , Kraft teaches an edge data detection unit operable to 
detect edge data of the object pixel (para. [0049] and [0171]); and McNeil et al. teaches 
a surrounding average unit operable to find a weighted ave/age for density of the 
comparison pixels; a correction coefficient calculation unit operable to calculate a 
correction coefficient for the edge data based on the edge data obtained by.the edge 
data detection unit; a comparison amount correction unit operable to correct the 
average density obtained by the surrounding average unit using the correction 
coefficient; and an improvement amount calculation unit operable to find a contrast 
improvement amount from the corrected average density and the density of the object 
pixel (col. 2 line 65 - col. 3 line 4). 
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With respect to claim 32, McNeil et al. teaches a surrounding average unit 
operable to find a weighted average for density of the comparison pixels; an 
improvement amount calculation unit operable to find a contrast improvement amount 
from the average density obtained by the surrounding average unit and the density of 
the object pixel; an enhancement component calculation unit operable to calculate an 
enhancement component from difference in the density of the comparison pixel and the 
object pixel;and an improvement amount correction unit operable to add the 
enhancement component to the contrast improvement amount (col. 2 line 65 - col. 3 
line 4). 

With respect to claim 65, please refer to rejection for claim 30 above. 
With respect to claim 66, please refer to rejection for claim 31 above. 
With respect to claim 67, please refer to rejection for claim 32 above. 

12. Claims 35 and 71 are rejected under 35 USC 103(a) as being unpatentable over 
Kraft (US 2002/0141640) in view of Hardin (US 5,585,841) in further view of Hentschel 
et at. (US 6,239,772). 



claim 



Kraft and Hardin teach all the limitations of claim 28 as applied above from which 
35 respectively depend. 
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Kraft and Hardin does not teach expressly that the pre-processing unit performs 
inverse conversion of gamma conversion on the input image in advance. 

Hentschel et al. teaches the pre-processing unit performs inverse conversion of 
gamma conversion on the input image in advance (col. 2 line 62 - col. 3 line 20). 

At the time of the invention it would have been obvious to perform inverse 
conversion of gamma conversion on the input image in advance in the apparatus of 
Kraft and Hardin. 

The suggestion/motivation for doing so would have been that to avoid 
superfluous signal pre corrected gamma characteristic is necessary. 

Therefore, it would have been obvious to combine Hentschel et al. with Kraft and 
Hardin to obtain the invention as specified in claim 35. 

With respect to claim 71 , please refer to rejection for claim 35 above. 

13. Claims 36 and 72 are rejected under 35 USC 103(a) as being unpatentable over 
Kraft (US 2002/0141640) in view of Hardin (US 5,585,841) in further view of Hentschel 
et al. (US 6,239,772) and in further view of Hsu (US 6,239,772). 

Kraft, Hardin and Hentschel et al. teach all the limitations of claim 35 as applied 
above from which claim 36 respectively depend. 

Kraft, Hardin and Hentschel et al. does not teach expressly that the post- 
processing unit performs the gamma conversion. 
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Hsu et al. teaches the post-processing unit performs the gamma conversion (col. 
3 lines 40-51). 

At the time of the invention it would have been obvious to perform gamma 
conversion on the output image in the apparatus of Kraft, Hardin and Hentschel et al. 

The suggestion/motivation for doing so would have been that to correct the bit 
enhanced signal and generate an image code for further image processing or 
displaying. 

Therefore, it would have been obvious to combine Hsu with Kraft, Hardin and 
Hentschel et al. to obtain the invention as specified in claim 36. 

With respect to claim 72, please refer to rejection for claim 36 above. 

14. Claims 37 and 73 are rejected under 37 USC 103(a) as being unpatentable over 
Kraft (US 2002/0141640) in view of Hardin (US 5,585,841) in further view of Usami (US 
5,696,840). 

Kraft and Hardin teach all the limitations of claim 28 as applied above from which 
claim 37 respectively depend. 

Kraft and Hardin does not teach expressly that an input brightness/color 
calculation unit operable to calculate a brightness value and color difference 
components of the input image; a brightness adjustment unit operable to compare a 
brightness component of the input image obtained by the input brightness/color 
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calculation unit with the brightness component of a combined image and adjust the 
brightness component of the combined image; a color component correction unit 
operable to correct the color difference components of the input image obtained by the 
input brightness/color calculation unit based on the brightness component of the 
combined image obtained by the brightness adjustment unit; an image regeneration unit 
operable to regenerate the combined image using the brightness component of the 
combined image obtained by the brightness adjustment unit and the corrected color 
difference components obtained by the color component correction unit; and a gamma 
conversion unit operable to perform gamma conversion on the combined image 
obtained by the image regeneration unit. 

Usami teaches an input brightness/color calculation unit operable to calculate a 
brightness value and color difference components of the input image; a brightness 
adjustment unit operable to compare a brightness component of the input image 
obtained by the input brightness/color calculation unit with the brightness component of 
a combined image and adjust the brightness component of the combined image; a color 
component correction unit operable to correct the color difference components of the 
input image obtained by the input brightness/color calculation unit based on the 
brightness component of the combined image obtained by the brightness adjustment 
unit; an image regeneration unit operable to regenerate the combined image using the 
brightness component of the combined image obtained by the brightness adjustment 
unit and the corrected color difference components obtained by the color component 
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correction unit; and a gamma conversion unit operable to perform gamma conversion 
on the combined image obtained by the image regeneration unit (col. 5 lines 20-33). 

At the time of the invention it would have been obvious to correct brightness and 
color and gamma correction in the apparatus of Kraft and Hardin. 

The suggestion/motivation for doing so would have been that to output a natural 
image irrespective of the characteristics of an image. 

Therefore, it would have been obvious to combine Usami with Kraft and Hardin to 
obtain the invention as specified in claim 37. 

With respect to claim 73, please refer to rejection for claim 37 above. 

Allowable Subject Matter 

Claims 6,11, 79, 80, 33, 34, 43, 48, 69 and 70 are objected to as being 
dependent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Randolph Chu whose telephone number is 571-270- 
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1 145. The examiner can normally be reached on Monday to Thursday from 7:30 am - 5 
pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Samir Ahmed can be reached on 571-272-7413. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 
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